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-DURVODY0DMHUQLND'DQLHO6FKZDU]E0DUWLQ.RPHQGDE/DGLVODY'XãHNE
D'HSDUWPHQWRI0HGLFDO,QIRUPDWLFV)DFXOW\RI0HGLFLQH3DYRO-R]HI6DIDULN8QLYHUVLW\.RVLFH6ORYDNLD
E,QVWLWXWHRI%LRVWDWLVWLFVDQG$QDO\VHV0DVDU\N8QLYHUVLW\%UQR&]HFK5HSXEOLF

Abstract 
7KHSDSHUSUHVHQWVDQHGXFDWLRQDOQHWZRUNRIPHGLFDOIDFXOWLHVLQ&]HFK5HSXEOLFDQG6ORYDNLD,WVDFWLYLWLHVVWDUWHG
ZLWKLQWKHSURMHFW0HGLFDOIDFXOWLHVHGXFDWLRQDOQHWZRUNLQDQGWKHPDLQUROHLVWRVXSSRUWPRGHUQPXOWLPHGLD
LQIRUPDWLRQWHFKQRORJLHVXVDJHLQFOLQLFDODQGKHDOWKFDUHVWXG\SURJUDPV7KHQHWZRUNLVEDVHGRQRSHQFRRSHUDWLRQ
DPRQJIDFXOWLHVZLWKUHVSHFWWRHIIHFWLYHPHGLFDOWHDFKLQJDQGOHDUQLQJ7RDFKLHYHWKLVJRDODQRULJLQDODQGXQLIRUP
SODWIRUPIRUHGXFDWLRQDOZHESRUWDOVZDVGHYHORSHGDQGLWLVXVHGWRJHWKHUZLWKFHQWUDOJDWHZD\WRRIIHUDQGVKDUH
GLJLWDOHGXFDWLRQDOFRQWHQW7KHIXQGDPHQWDOSULQFLSOHVRIWKLVLQQRYDWLYHVROXWLRQDUHGHVFULEHG%RWKWKHDXWKRUVDQG
WKH XVHUV PD\ XWLOL]H D ZLGH UDQJH RI VRSKLVWLFDWHG IXQFWLRQDOLWLHV WKDW PDNH WKH SURFHVVHV RI SXEOLFDWLRQ DQG
DFFHVVLELOLW\PRUHLQWXLWLYHWKDQHYHU

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI7KH$VVRFLDWLRQRI
6FLHQFH(GXFDWLRQDQG7HFKQRORJ\

.H\ZRUGVHSXEOLFDWLRQPXOWLPHGLDHGXFDWLRQWHFKQRORJLHVGLVWDQFHHGXFDWLRQ
1. Introduction 
0XOWLPHGLD VXFK DV SLFWXUHV DXGLR RU PRYLHV KDV EHFRPH DQ LPSRUWDQW WRRO LQ WKH SURYLVLRQ RI
HGXFDWLRQDWPDQ\OHYHOV7HDFKLQJDQGOHDUQLQJPXOWLPHGLDPDWHULDOVDUHRIIHUHGWKURXJKWKHZHEEDVHG
V\VWHPVDQGWKDQNVWRWKHUHFHQWQHWZRUNWHFKQRORJLHVWKHHGXFDWRUVXVHWKHPPRUHWUXVWZRUWK\WKDQHYHU
(GXFDWLRQDOSRWHQWLDORIPXOWLPHGLDZDVH[SORUHGPDLQO\E\KLJKHUHGXFDWLRQ LQVWLWXWLRQV DV WUDGLWLRQDO
OHDGLQJ SOD\HUV LQ WKLV DUHD 6FKZDU]  $OOHQ  (DFK VWDJH RI PXOWLPHGLD DSSOLFDWLRQ

&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVMDURVODYPDMHUQLN#XSMVVN
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FRUUHVSRQGV WR D FHUWDLQ OHYHO RI FRPSXWHU WHFKQRORJ\ DV ZHOO DV D FHUWDLQ SHGDJRJLFDO DSSURDFK 7KH
EHQHILWVWRDOHDUQLQJSURFHVVUHVXOWIURPWKHIOH[LELOLW\RIIHUHGE\QHZWHFKQRORJLHV+RZHYHUDQLQLWLDO
GLIILFXOW\WRDSSO\VXFKHOHFWURQLFWRROVLQWRWKHUHDOSUD[LVFRPHVIURPDSSUHKHQVLRQVRIHGXFDWRUV,WLV
DOVRGLIILFXOW WRHQFRXUDJHWKHXVDJHRIQHZWHFKQRORJLHVZKHQFRPSXWHUUHVRXUFHVDUHUHVWULFWHGE\ WKH
ILQDQFLDOFRQVWUDLQWV)RUWXQDWHO\WKLVEHFRPHVDQXQHVVHQWLDOIDFWRUEHFDXVHRIIDOOLQJFRVWVRISHUVRQDO
FRPSXWLQJ2QWKHRWKHUKDQGWKHSULQFLSOHVRIHGXFDWLRQEDVHGRQPXOWLPHGLDVKRXOGPRWLYDWHHGXFDWRUV
WR XVH WKHP DW OHDVW DV DVVLVWHG PDWHULDOV DOZD\V ZKHQ FRQYHQLHQW 7KH PDLQ DGYDQWDJH RI XVLQJ
PXOWLPHGLDLQHGXFDWLRQLVWRFRQYH\LQIRUPDWLRQRUNQRZOHGJHTXLFNO\DQGHIIHFWLYHO\WRDOOVWXGHQWVDQG
NHHSWKHPLQWHUHVWHGLQOHDUQLQJ
$UHODWLYHO\VKRUWKLVWRU\SURYHGWKHPXOWLPHGLDOHDUQLQJPDWHULDOVHQKDQFHOHDUQHUSHUIRUPDQFHHYHQ
LQ WKH IRUP RI DQLPDWHG FDUWRRQV HQJLQHHULQJ ODERUDWRU\ H[SORUDWLRQ FRPSOH[ GHFLVLRQPDNLQJ
SDUDGLJPVRUFRQFHSWGHYHORSPHQW5HPXV$XVWLQ9DULRXVPXOWLPHGLDWHFKQRORJLHVZHUH
DSSOLHGWRVSHFLILFGLVFLSOLQHVDQGGHPRQVWUDWHGWKHSHGDJRJLFDOYDOXHRIPXOWLPHGLDLQWHUPVRIOHDUQLQJ
LPSURYHPHQW 6WHO]HU&RFKUDQH0DFXUD7KHYLVXDOSUHVHQWDWLRQRI LGHDVKDVEHHQ
SURYHQWREHSDUWLFXODUO\LPSRUWDQWDVLWKHOSVWKHHGXFDWLRQDOSURFHVVLQDFULWLFDOZD\'DODFRVWD
8VLQJPXOWLPHGLD LQRQOLQH V\VWHPV DOORZV WHDFKHUV WR SUHSDUH DWWUDFWLYH FRXUVHV WKDW FDQEH HDVLO\
DFFHVVHGDQGRUJDQL]HGDVUHDOWLPHWZRZD\VLQWHUDFWLRQVEHWZHHQUHPRWHWHDFKHUDQGVWXGHQWVEXWDOVR
PRUH SRSXODUO\ DV VLPSOHU OHFWXUHRQGHPDQG OHDUQLQJ PRGHOV &KHQ  6KL  7KH VWXGHQWV
RIWHQ XVH WKHP UDWKHU WKDQ WKRVH WZRZD\V DV WKH\ FDQ UHYLHZ RQOLQH PDWHULDOV VHYHUDO WLPHV ZLWKRXW
UHVWULFWLRQV7HDFKHUVDOVRILOODGYDQWDJHVDVWKH\FDQHDVLO\UHYLVH LQGLYLGXDOPDWHULDOV WRRIIHUVWXGHQWV
WKH PRVW DFWXDO LQIRUPDWLRQ 2WKHU DGYDQWDJHV RI WKH ZHEEDVHG V\VWHPV LQFOXGH LQFUHDVHG VWXGHQWV¶
OHDUQLQJ HIILFDF\ WKURXJK G\QDPLF PHGLD SUHVHQWDWLRQ RI OHFWXUHV DELOLWLHV WR PHDVXUH VWXGHQWV¶
SHUIRUPDQFH E\ RQOLQH VHOIDVVHVVPHQW WRROV RU SRVVLELOLWLHV WR FUHDWH RZQ FRXUVHZDUH DQG TXHVWLRQV
0RUHRYHU HGXFDWLRQ XVLQJ FRPSXWHUEDVHG LQVWUXFWLRQ DSSHDUV WR EH DVVRFLDWHG ZLWK FRQVLVWHQW WLPH
VDYLQJV LQ VRPHFDVHV VWXGHQWV OHDUQHGZLWK LW LQPRUH WKDQ OHVV WLPH WKDQ VWXGHQWV LQ WUDGLWLRQDO
FODVVURRPV 3DUODQJHOL5HVHDUFK LQ WKHPXOWLPHGLD OHDUQLQJ ILHOGDVVXPH WKDWDIWHUDSSO\LQJ WKH
RSWLPL]DWLRQSULQFLSOHVVXFKDVFRJQLWLYHORDGWKHRU\SULQFLSOHVDQGPXOWLPHGLDOHDUQLQJWKHRU\SULQFLSOHV
WKHZHEEDVHGOHDUQLQJZLOOEHEHQHILFLDOIRUERWK\RXQJHUDQGROGHUOHDUQHUV3DFKPDQ
7KHXVHRIPXOWLPHGLDSUHVHQWDWLRQVZDVDFFHSWHGE\SK\VLFLDQVLQHGXFDWLRQRIVWXGHQWVRIPHGLFLQH
WRR,QGLYLGXDOPXOWLPHGLDHGXFDWLRQRXWSXWVFDQEHXWLOL]HGDOVR IRUSDWLHQWV¶HGXFDWLRQDQGFRXQVHOLQJ
,KULQJ  /HYHWW-RQHV  .RGDPD  3HQKDNHU  +HUH WKH VXFFHVVIXO FOLQLFDO
LPSOHPHQWDWLRQRIPXOWLPHGLD VXSSRUW QHFHVVDULO\GHSHQGVRQ KLJK DFFHSWDQFH DQG DSSUHFLDWLRQE\ WKH
SK\VLFLDQV LQFKDUJH ,W LVEHFDXVHRI WKHLU HYHU\GD\FOLQLFDOSUDFWLFHDQGRU UHOHYDQWSUHVVXUH WR UHDOL]H
FOLQLFDOH[DPLQDWLRQVDQGLQWHUYHQWLRQV7KHSXUSRVHRIWKLVSDSHULVWRSUHVHQWDQRULJLQDODSSURDFKWRWKH
FROODERUDWLRQRISURIHVVLRQDOVIURPGLIIHUHQWPHGLFDOIDFXOWLHVDQGFRXQWULHV
2. Medical faculties educational network 
7KH YHU\ ILUVW LGHD WR FUHDWH WKH 0(GLFDO )$FXOWLHV HGXFDWLRQDO 1(7ZRUN 0()$1(7
ZZZPHIDQHWHX SURMHFW KDV DULVHQ DV LQLWLDWLYH RI FRRSHUDWLRQ EHWZHHQ WKH )DFXOW\ RI 0HGLFLQH DW
0DVDU\N 8QLYHUVLW\ %UQR DQG WKH VW )DFXOW\ RI 0HGLFLQH DW &KDUOHV 8QLYHUVLW\ LQ 3UDJXH LQ 
6FKZDU]7KHSLORWUHVXOWVRIWKLVFRRSHUDWLRQWKDWZDVSULPDULO\RULHQWHGRQVKDULQJRIHOHFWURQLF
DQGPXOWLPHGLDHGXFDWLRQDOPDWHULDOVFRQYLQFHGRWKHUPHGLFDO IDFXOWLHV WR MRLQ WKLVSHUVSHFWLYHSURMHFW
7KHUHIRUHDOOVHYHQPHGLFDOIDFXOWLHVLQ&]HFK5HSXEOLFDQGDOOWKUHHPHGLFDOIDFXOWLHVLQ6ORYDNLDKDYH
H[SUHVVHG WKH LQWHUHVW WR EH WKH PHPEHUV RI WKH 0()$1(7 7KH\ ZHUH DFFHSWHG E\ WKH 0()$1(7
FRXQFLODQGIRUPDOO\MRLQHGWKHQHWZRUNLQ7KHUHDIWHUWKHSURMHFW0()$1(7JRWQHZGLPHQVLRQV
DQGUHSUHVHQWVWKHEUDQGRIDFDGHPLFFRRSHUDWLRQEHWZHHQLQGLYLGXDOSDUWQHUV
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7KH PDLQ UROH RI 0()$1(7 LV WR VXSSRUW LPSURYHPHQW LQ HGXFDWLRQ RI PHGLFDO DQG KHDOWK FDUH
GLVFLSOLQHV XVLQJ PRGHUQ LQIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJLHV ,&7 ,W UHSUHVHQWV DQ RSWLPDO
SODWIRUP WRPHHW H[SHUWV IURP GLIIHUHQW IDFXOWLHV ZKRPD\ MRLQ WKHLU IRUFHV WR FUHDWH TXDOLWDWLYH EHWWHU
WHDFKLQJPDWHULDOV 7KHVHPDWHULDOV FDQ EH DFFHVVLEOH DFURVV WKH QHWZRUN IRU ERWK WKH WHDFKHUV DQG WKH
VWXGHQWV 7R GR WKLV VHYHUDO VXSSRUWLQJ DFWLYLWLHV KDYH EHHQ LQLWLDWHG E\ WKH0()$1(7 2Q WKH RWKHU
KDQGWKH0()$1(7LVYROXQWDU\QHWZRUNZKHUHWKHLQGHSHQGHQFHRIWKHIDFXOWLHVLVIXOO\UHVSHFWHGDQG
ZKHUHQRUHVWULFWLRQVLQRUJDQL]DWLRQRIWHDFKLQJDFWLYLWLHVDUHVWDWHG7KHDFWLYLWLHVDUHVXSSRUWHGRQO\E\
WKH JUDQWV DQG QR H[SHQVHV DUH UHTXLUHG IURP LQGLYLGXDO IDFXOWLHV WR FXPXODWH FHUWDLQ FHQWUDO EXGJHW
1RZDGD\V WKHQHWZRUNFRYHUV WHDFKHUVDQGPHGLFDO DQGKHDOWKFDUH VWXGHQWVDW DOOPHGLFDO IDFXOWLHV LQ
&]HFK5HSXEOLFDQG6ORYDNLD
%HQHILWVRIWKLVDFDGHPLFFRRSHUDWLRQLQFOXGH
x KRUL]RQWDOFRRSHUDWLRQDQGVKDULQJWKHUHVXOWVRIZRUNIURPDXWKRUVRIPXOWLPHGLDWHDFKLQJWRROVDQG
RQOLQHHGXFDWLRQDOUHVRXUFHV
x XQLILFDWLRQRIPHWKRGVWRFUHDWHDQGSXEOLVKPXOWLPHGLDWHDFKLQJWRROVDQGRQOLQHHGXFDWLRQDO
UHVRXUFHVLQRUGHUWRDVVXUHDYDLODELOLW\RIWKHVHPDWHULDOVWRWKHVWXGHQWVRIDOOLQYROYHGPHGLFDO
IDFXOWLHV
x SXWWLQJWRJHWKHUKXPDQUHVRXUFHVDQGSRWHQWLDOWRGHYHORSFRPSOH[WHFKQRORJLFDOVROXWLRQVLQDQ
HIIHFWLYHPDQQHUDQGWRVROYHSRVVLEOHSUREOHPVZLWKFUHDWLRQDQGRUSXEOLFDWLRQRIPXOWLPHGLD
WHDFKLQJWRROVDQGRQOLQHHGXFDWLRQDOUHVRXUFHV
x PRUHHIIHFWLYHXVDJHRIDFTXLUHGILQDQFLDOUHVRXUFHVSRVVLELOLW\RILQWHUXQLYHUVLW\FRRSHUDWLRQRQ
DZDUGHGJUDQWV
$OO WKH DFWLYLWLHV UHDOL]HG ZLWKLQ WKH SURMHFW DUH PDQDJHG E\ WKH FRRUGLQDWLRQ FRXQFLO ZKHUH HDFK
PHGLFDOIDFXOW\KDVLWVWZRRUWKUHHUHSUHVHQWDWLYHV7KHFRXQFLOHVWDEOLVKHVWKHSULRULWLHVRI0()$1(7
DFWLYLWLHVGHFLGHVRQJHQHUDOO\DFFHSWDEOHVWDQGDUGVIRULQGLYLGXDO W\SHVRIRXWSXWVDQGKHOSVWRGHILQH
DQGVROYHFRPPRQSURMHFWV2QHRI WKHPRVW LPSRUWDQWRXWSXWVRI WKH0()$1(7 LV VWDQGDUGL]HGZHE
SXEOLFDWLRQSODWIRUPWKDWZDVDFFHSWHGDQGLPSOHPHQWHGE\HDFKSDUWLFLSDWLQJPHGLFDOIDFXOW\
3. Web-based portal platform 
(OHFWURQLF SHGDJRJLFDO ZRUNV WKDW DUH FUHDWHG DW LQGLYLGXDO IDFXOWLHV DUH FROOHFWHG DQG SXEOLVKHG DW
IDFXOWLHV¶ ZHE SRUWDOV $OO IDFXOWLHV GHFLGHG WR RSHUDWH XQLILHG VWDQGDORQH SRUWDOV UDWKHU WKDQ RQH
FHQWUDOL]HGV\VWHPKRVWHGIRU WKHZKROHQHWZRUN+RZHYHUDFHQWUDOJDWHZD\ZDVEXLOW WR LQWHJUDWHDOO
WKH LQIRUPDWLRQ SUHVHQWHG RQ WKH SRUWDO LQVWDQFHV LQWR RQH FRPPRQ SODFH RQ WKH ZHE 7KXV WKH
LQGHSHQGHQFHRIWKHIDFXOWLHVLVHQVXUHGDQGWKHXVHUVDUHVWLOODOORZHGWRILQGHGXFDWLRQPDWHULDOVRQRQH
SODFH,QWHUFRQQHFWLRQRIDOO WKHVH IDFXOWLHV¶SRUWDOVDQGWKHFHQWUDOJDWHZD\FRPSRVHWKH0()$1(7H
SXEOLVKLQJSODWIRUP7KHOLVWRIIDFXOWLHVDQGWKHLUSRUWDOVLVVXPPDUL]HGLQWKHWDEOH
8QLILHG ZHE SRUWDO IRU PXOWLPHGLD VXSSRUW RI HGXFDWLRQ DW PHGLFDO IDFXOWLHV UHSUHVHQWV XQLYHUVDO
VROXWLRQ VXSSRUWLQJ HGXFDWLRQ RI PHGLFDO GLVFLSOLQHV (DFK SRUWDO KDV LWV RZQ ,661 FRGH DV ZHOO DV
HGLWRULDO ERDUG WR PDNH VXUH WKH QHHGV DQG WKH UHTXLUHPHQWV RI SDUWLFXODU IDFXOW\ DUH IXOILOOHG DQG QR
UHVWULFWLRQV DUH JLYHQ E\ WKH 0()$1(7 DQGRU E\ RWKHU PHPEHUV RI WKH QHWZRUN :HE SRUWDOV DUH
LQVWDOOHGLQWZRODQJXDJHYHUVLRQV,WLV&]HFKDQG(QJOLVK ODQJXDJHFRPELQDWLRQDWPHGLFDOIDFXOWLHVLQ
WKH&]HFK5HSXEOLFDQG6ORYDNDQG(QJOLVKDWPHGLFDOIDFXOWLHVLQ6ORYDNLD(GXFDWLRQPDWHULDOVSUHSDUHG
LQ&]HFK6ORYDNODQJXDJHDQGPDWHULDOVSUHSDUHGLQ(QJOLVKDUHSXEOLVKHGLQGHSHQGHQWO\DQGWKHUHLVQR
HTXDOLW\EHWZHHQWKHFRQWHQWRIWKHVHYHUVLRQV,WLVIXOO\XSWRWKHDXWKRUV¶GHFLVLRQZKHWKHUWKH\SUHSDUH
WKH PDWHULDO LQ RQH RU LQ ERWK ODQJXDJHV (DFK SXEOLVKHG ZRUN PD\ EH DVVRFLDWHG WR WKH SDUWLFXODU
FRXUVHVXEMHFWWDXJKWDWWKHIDFXOW\DVVLJQLQJLWLQWKHERG\RIHGXFDWLRQPDWHULDO7KLVPD\EHXVHGE\WKH
XVHUVWRILOWHUWKHFRQWHQWRIWKHSRUWDODFFRUGLQJWRWKHPDWHULDOVLQWHQGHGIRUVSHFLILFFRXUVHVXEMHFW
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7DEOH/LVWRIPHGLFDOIDFXOWLHVFRQQHFWHGWRWKH0()$1(7DQGWKHLUSRUWDOV
)DFXOW\ 3RUWDO
)DFXOW\RI0HGLFLQHDW0DVDU\N8QLYHUVLW\LQ%UQR KWWSSRUWDOPHGPXQLF]
VW)DFXOW\RI0HGLFLQHDW&KDUOHV8QLYHUVLW\LQ3UDJXH KWWSSRUWDOOIFXQLF]
QG)DFXOW\RI0HGLFLQHDW&KDUOHV8QLYHUVLW\LQ3UDJXH KWWSPHIDQHWPRWROFXQLF]
UG)DFXOW\RI0HGLFLQHDW&KDUOHV8QLYHUVLW\LQ3UDJXH KWWSSRUWDOOIFXQLF]
)DFXOW\RI0HGLFLQHLQ+UDGHF.UDORYHDW&KDUOHV8QLYHUVLW\LQ3UDJXH KWWSPHIDQHWOIKNFXQLF]
)DFXOW\RI0HGLFLQHLQ3LOVHQDW&KDUOHV8QLYHUVLW\LQ3UDJXH KWWSPHIDQHWOISFXQLF]
)DFXOW\RI0HGLFLQHDW3DODFN\8QLYHUVLW\LQ2ORPRXF KWWSPHIDQHWXSROF]
)DFXOW\RI0HGLFLQHDW&RPHQLXV8QLYHUVLW\LQ%UDWLVODYD KWWSSRUWDOIPHGXQLEDVN
-HVVHQLXV)DFXOW\RI0HGLFLQHLQ0DUWLQDW&RPHQLXV8QLYHUVLW\LQ%UDWLVODYD KWWSSRUWDOMIPHGXQLEDVN
)DFXOW\RI0HGLFLQHDW3DYRO-R]HI6DIDULN8QLYHUVLW\LQ.RVLFH KWWSSRUWDOOIXSMVVN
 )LOWHURIPHGLFDOGLVFLSOLQHV
7RHQVXUHEHWWHURULHQWDWLRQDW WKHSRUWDOVDV\VWHPDWLFPDSRIPHGLFDOGLVFLSOLQHVZDVFUHDWHG (DFK
SXEOLVKHGZRUNPXVWEHDVVLJQHGWRWKHRQHRIWKHVHGLVFLSOLQHVVRWKHPDSFDWHJRUL]HVWKHFRQWHQWRIWKH
SRUWDOVDQGLVDOVRXVHGDVWKHPDLQILOWHU7KLVLVRQHRIWKUHHGLUHFWLYHVWKDWDUHXQFKDQJHDEOHDFURVVWKH
IDFXOWLHV DQG LV XVHG WR H[SRUW LQIRUPDWLRQ WR WKH FHQWUDO JDWHZD\ 2WKHU WZR ULJLG GLUHFWLYHV LQFOXGH
DXWKHQWLFDWLRQDXWKRUL]DWLRQ IUDPHZRUN DQG PXOWLGLPHQVLRQDO TXDOLW\ DVVHVVPHQW 7KH RWKHU IHDWXUHV
SURSHUWLHV DQG IXQFWLRQDOLWLHV RI WKH XQLILHG SRUWDO SODWIRUP FDQEH DGDSWHGRU ORFDOL]HG WRPHHW DOO WKH
QHHGVRI SDUWLFXODUPHGLFDO IDFXOW\ FRQQHFWHG WR WKLV FRRSHUDWLRQ)LJXUH VKRZV WKHPDSRI VSHFLILHG
PHGLFDOGLVFLSOLQHV


)LJ0HGLFDOGLVFLSOLQHVPDSXVHGWRFDWHJRUL]HDQGILOWHUSXEOLVKHGHGXFDWLRQPDWHULDOV
$W WKH EHJLQQLQJ RI WKH SURMHFW WKH VLQJOHOHYHO RU PXOWLOHYHO OLVW RI PHGLFDO VSHFLDOL]DWLRQV ZHUH
FRQVLGHUHGDVZHOODVWKHSRVVLELOLW\ WRDGDSWDQH[LVWLQJVFKHPHIURPWKH1DWLRQDOOLEUDU\RIWKH&]HFK
UHSXEOLFZKLFKLVEDVHGRQWKHVWDQGDUG&RQVSHFWXVPHWKRG+RZHYHUWKHPHGLFDOGLVFLSOLQHVPDSSLQJ
DFFRUGLQJ WR WKH&RQVSHFWXVPHWKRGVKRZHGWREH LQDSSOLFDEOH IRU0()$1(7SXUSRVHV7KXVDQRZQ
PHGLFDOGLVFLSOLQHVPDSZDV FRPSRVHGEDVHGRQYDULRXV WD[RQRPLHVDGDSWHG IURP VLJQLILFDQWPHGLFDO
SXEOLVKLQJRUJDQL]DWLRQV6LQFHILUVWUHOHDVHRIWKHSRUWDOLWKDVEHHQUHHGLWHGVHYHUDOWLPHV7KHFKDQJHLQ
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WKLVILOWHUKDVWREHDSSURYHGE\0()$1(7&RRUGLQDWLRQ&RXQFLODVLWPXVWEHDSSOLHGRQDOOIDFXOWLHV¶
SRUWDOVDVZHOODVRQWKH0()$1(7&HQWUDO*DWHZD\KWWSSRUWDOPHIDQHWF]
 $XWKRUL]DWLRQDQGWKHXVHUV¶JURXSV
7KHDFFHVVWRWKHIDFXOW\SRUWDOVLVQRWUHVWULFWHGDQGLVRSHQHGWRHYHU\ERG\$OOSDJHVVHFWLRQVDQG
HGXFDWLRQFRQWULEXWLRQVSXEOLVKHGDWWKHSRUWDOVDUHDFFHVVLEOHIRUDQ\RQHZKRVHDUFKHVWKHFRQWHQWRIWKH
SRUWDOV 7KHUHIRUH HYHU\RQH LQWHUHVWHG FDQ JHW DQ RYHUYLHZ RI HGXFDWLRQDO PDWHULDOV DYDLODEOH RQ WKH
SDUWLFXODUPHGLFDOIDFXOW\7KHFRQWHQWRIWKHSRUWDOLVSUHVHQWHGDVDOLVWRIDUWLFOHVGHVFULEHGE\WKHWLWOH
DQQRWDWLRQSLFWXUHDQGVKRUWDQQRWDWLRQ7KHHGXFDWLRQDOFRQWHQWRIWKHDUWLFOHLVLQFOXGHGLQDWWDFKPHQWV
DQGRUK\SHUWH[W OLQNV WKDW FRQWDLQ DOVR LQIRUPDWLRQ DERXW WKH JURXSRIXVHUVZKR KDYH DFFHVV WR WKHVH
PDWHULDOV7KLVLVVSHFLILHGVROHO\E\WKHDXWKRUVRISXEOLVKHGHGXFDWLRQDOFRQWHQWZKRFDQFKRRVHRQHRI
WKHXVHUJURXSVWRSHUPLWGHQ\DFFHVVWRWKHLUPDWHULDOV:HESRUWDOVVSHFLI\VHYHUDOJURXSVRIXVHUVWKDW
DUHOLVWHGLQWKHWDEOH
7DEOH*URXSVRIXVHUVSHFLILHGDWZHESRUWDOV
8VHU 'HVFULSWLRQ
QRQUHJLVWHUHGXVHU DQRQ\PRXVDQGQRWUHJLVWHUHGXVHU
UHJLVWHUHGXVHU XVXDOO\DQRQ\PRXVXVHUZKRDFFHSWVWKHWHUPVRIXVHZLWKLQKLV
UHJLVWUDWLRQ
0()$1(7XVHU XVHURIWKH0()$1(7QHWZRUNLHVWXGHQWRUWHDFKHUIURPDQ\&]HFK
RU6ORYDNPHGLFDOIDFXOW\
XQLYHUVLW\PHPEHU XVHUZKRVHDIILOLDWLRQWRWKHXQLYHUVLW\KDVEHHQYHULILHGDWWKHSRUWDO
YLDWKHORFDOLQIRUPDWLRQV\VWHPRIWKDWXQLYHUVLW\
IDFXOW\PHPEHU XVHURIORFDOPHGLFDOIDFXOW\ZKRVHDIILOLDWLRQWRWKDWIDFXOW\KDVEHHQ
YHULILHGDWWKHSRUWDOYLDWKHORFDOLQIRUPDWLRQV\VWHPRIWKHUHVSHFWLYH
XQLYHUVLW\RUIDFXOW\

7DEOH5ROHVRIXVHUVUHJLVWHUHGDWWKHSRUWDOV
5ROH 'HVFULSWLRQ
GXPP\ UHJLVWHUHGXVHUZKRPD\DFFHVVDQGXVHHGXFDWLRQPDWHULDOVDFFRUGLQJWRKLVKHUXVHUV
JURXSDIILOLDWLRQGXPP\LVDEOHWRFUHDWHDUWLFOHVDQGWRFRPPXQLFDWHZLWKUHGDFWLRQ
HGLWRU DGPLQLVWUDWRURIDVVLJQHGSDUWRIWKHHGXFDWLRQDOFRQWHQWDWWKHSDUWLFXODUIDFXOW\WKH
UROHDOORZVEDVLFHGLWLQJRIDUWLFOHVEXWKDVQRULJKWVWRSXEOLVKLWFRPPXQLFDWHVZLWK
DXWKRUVDQGJXLGHVWKHSXEOLFDWLRQSURFHVV
JXDUDQWHH H[SHUWRIDVVRFLDWHGPHGLFDOGLVFLSOLQHFKHFNVWKHPDWHULDOVWREHSXEOLVKHGDQG
RUJDQL]HVUHYLHZSURFHVVWRYHULI\TXDOLW\DFFRUGLQJWRWKHORFDOUXOHVRIWKHIDFXOW\
UHYLHZHU XVHUZKRUHYLHZVSDUWLFXODUDUWLFOHDQGUHFRPPHQGVRUUHIXVHLWVSXEOLFDWLRQDV
UHYLHZHGPDWHULDORQWKHSRUWDODQGWKHFHQWUDOJDWH
PDVWHU PDLQDGPLQLVWUDWRURIWKHSRUWDOUHVSRQVLEOHIRUDOOIXQFWLRQDOLWLHVPDVWHUDOVR
SXEOLVKHVLQGLYLGXDODUWLFOHVRQWKHSRUWDO

2QFHWKHXVHUVDUHUHJLVWHUHGWKH\PD\EHDVVLJQHGWRWKHRQHRIWKHXVHUVUROHV7KHEDVLFUROHLVUROH
³GXPP\´WKDWLVDGGHGDXWRPDWLFDOO\WRDOOQHZO\UHJLVWHUHGXVHUV7KLVUROHDOVRDOORZVXVHUVWRVHQGDQG
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DUWLFOH LQWR WKH UHGDFWLRQ RI HGXFDWLRQDO SRUWDO 2WKHU KLJKHUOHYHO UROHV UHODWH WR WKH PDQDJHPHQW RI
SDUWLFXODUSRUWDOLQVWDQFHDQGDUHVSHFLILHGDFFRUGLQJWRWKHOLVWSUHVHQWHGLQWKHWDEOH
 6WUXFWXUHRISXEOLVKHGHGXFDWLRQPDWHULDOV
7RPDNH WKHSURFHVVRISXEOLFDWLRQHDVLHU WKHSRUWDORIIHUVDQ LQWXLWLYH DUWLFOH VXEPLVVLRQ IRUP7KH
DXWKRUVPD\XVHLWDVRQHRIWKHIHDWXUHVRIWKHPDLQPHQXXQGHUWKHQDPH6XEPLWFRQWULEXWLRQ$XQLILHG
VWUXFWXUHZDVDGRSWHGWRSUHVHQWDOODUWLFOHVLQWKHVDPHZD\DQGWREHHQVXUHGWKDWDOOFRPSXOVRU\SDUWV
DUH ILOOHG LQ7KH VXEPLVVLRQ IRUPFRQVLVWV RI WKUHH VWHSV LQZKLFK WKH DXWKRURIIHUV LQIRUPDWLRQ DERXW
KLVKHUWRSLF7KHILHOGOLNHWLWOHDQQRWDWLRQDXWKRUVDQGWKHWH[WDUHUHTXLUHGLQWKHILUVWVWHS7KHVHFRQG
VWHSFRQVLVWVRI LQIRUPDWLRQ WKDWFODVVLILHV WKHDUWLFOH WREH VXEPLWWHG7KHDWWDFKPHQWV OLQNVDQGRWKHU
HOHFWURQLFPDWHULDOVDVZHOODVNH\ZRUGVDQGFRPPHQWVIRUSRUWDO UHGDFWLRQDUHHQWHUHGLQ WKH ODVWVWHS
,QGLYLGXDOSDUWVRISXEOLVKHGFRQWULEXWLRQVDUHGHVFULEHGLQWKHWDEOH
7DEOH)LHOGVRIWKHFRQWULEXWLRQVSXEOLVKHGDWWKH0()$1(7ZHESRUWDOV
)LHOGQDPH &RPSXOVRU\ 'HVFULSWLRQ
WLWOH < WKHWLWOHRIWKHFRQWULEXWLRQWKHOHQJWKVKRXOGEHRUPRUHFKDUDFWHUV
ODQJXDJH < VSHFLILFDWLRQRIWKHODQJXDJHRIWKHFRQWULEXWLRQDVZHOODVWKHODQJXDJH
YHUVLRQRIWKHSRUWDOLQZKLFKWKHFRQWULEXWLRQZLOOEHSXEOLVKHG
DQQRWDWLRQ < EULHIFKDUDFWHULVWLFVRIWKHFRQWULEXWLRQLQWKHVL]HRIDWOHDVWFKDUDFWHUV
ILUVWDXWKRU < QDPHRIWKHILUVWDXWKRULWLVDOVRXVHGWRILOWHUFRQWHQWRIWKHSRUWDO
DFFRUGLQJWRWKHILUVWDXWKRU
RWKHUDXWKRUV 1 RWKHUDXWKRUVRIWKHFRQWULEXWLRQVHSDUDWHGE\FRPPDV
SDUWLFLSDWLQJ
GHSDUWPHQW
1 LQIRUPDWLRQDERXWDIILOLDWLRQRIDXWKRUDXWKRUVWKHILHOGLVDOVRXVHGWRILOWHU
FRQWHQWRIWKHSRUWDODFFRUGLQJWRWKHDXWKRUV¶ZRUNSODFHV
WH[W 1 WKHERG\RIWKHFRQWULEXWLRQZLWKPRUHGHWDLOHGLQIRUPDWLRQDERXWWKHZRUN
PHGLFDOGLVFLSOLQHV < DVVLJQPHQWRIWKHFRQWULEXWLRQWRRQHRUPRUHPHGLFDOGLVFLSOLQHVLWLVDOVR
XVHGWRILOWHUFRQWHQWRIWKHSRUWDO
FRXUVHV 1 LQIRUPDWLRQDERXWFRXUVHFRXUVHVWDXJKWDWWKHIDFXOW\LQZKLFKWKH
FRQWULEXWLRQFDQEHXVHGLWLVDOVRXVHGWRILOWHUFRQWHQWRIWKHSRUWDO
DVVRFLDWHG
FRQWULEXWLRQV
1 DVVRFLDWHGFRQWULEXWLRQVDOUHDG\SXEOLVKHGDWWKHSRUWDOXVHGDVOLQNVWR
PRYHRQFRQWULEXWLRQVZLWKVLPLODUWRSLFV
SRUWDOFDWHJRU\ 1 DVVLJQPHQWWRRQHRIWKHSRUWDOFDWHJRULHVPD\YDU\DFURVVIDFXOWLHV
VHFWLRQRISRUWDO 1 DVVLJQPHQWWRRQHRIWKHSRUWDOVHFWLRQVPD\YDU\DFURVVIDFXOWLHV
'DVVHVVPHQW 1 VSHFLILFDWLRQRIWKHW\SHDQGWKHOHYHORIFRQWULEXWLRQIRUUHYLHZSURFHVV
DWWDFKPHQWV 1 ILOHVZLWKHGXFDWLRQFRQWHQW
OLQNV 1 K\SHUOLQNVWRHGXFDWLRQPDWHULDOV
DQQRWDWLRQLPDJH 1 SLFWXUHUHODWHGWRWKHFRQWHQWRIWKHFRQWULEXWLRQ
FUHDWLYHFRPPRQV 1 LQIRUPDWLRQDERXWFRS\ULJKW
NH\ZRUGV 1 FRPPDVHSDUDWHGNH\ZRUGVRIWKHFRQWULEXWLRQ
FRPPHQWV 1 DGGLWLRQDOLQIRUPDWLRQIRUUHGDFWLRQDQGHGLWRUV

$IWHU WKHFRQWULEXWLRQ LVVHQG WR WKHUHGDFWLRQ LWFDQEHSXEOLVKHGDVQRQUHYLHZHGPDWHULDO EXWQRW
VHQGWRWKHFHQWUDOJDWHRUWKHUHYLHZSURFHVVZLOOEHRSHQHG'HSHQGLQJRQWKHDXWKRU¶VGHFLVLRQDOOWKH
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DWWDFKHGPDWHULDOV DQG WKH OLQNV FDQ EH RIIHUHG WR WKH DSSURSULDWH JURXS RI XVHUV 7KH QHWZRUN SUHIHUV
TXDOLW\ RI FRQWULEXWLRQ UDWKHU WKDQ WKH TXDQWLW\ DQG WKHUHIRUH WKH TXDOLW\ RI DOO SXEOLVKHG HGXFDWLRQ
PDWHULDOVLVFRQWUROOHG
 4XDOLW\DVVHVVPHQW
6HYHUDOFRQWUROPHFKDQLVPVZHUHGHVLJQHGDQGDSSOLHGZLWKLQWKHSRUWDOLQVWDQFHVWRDVVHVVWKHTXDOLW\
RISXEOLVKHGPDWHULDOV7KHFXUUHQWYHUVLRQRITXDOLW\DVVHVVPHQWLVEDVHGRQPXOWLGLPHQVLRQDOSURFHVVHV
DVVKRZQRQILJXUH

)LJ7KHSULQFLSOHVFKHPHRIIRXUGLPHQVLRQDOTXDOLW\DVVHVVPHQWRIWKHFRQWULEXWLRQVSXEOLVKHGDWWKHSRUWDOVRI
PHGLFDOIDFXOWLHVLQWKH0()$1(7QHWZRUN
$FFRUGLQJ WR WKH VFKHPH VKRZQ RQ ILJXUH  WKH TXDOLW\ DVVHVVPHQW PHWKRGRORJ\ FRQVLVW RI IRXU
GLIIHUHQWGLPHQVLRQV7KHVHDUHODEHOHGDVUHYLHZOHYHOW\SHDQGVHOIVWXG\VFRUH
7KH ILUVWGLPHQVLRQRI WKH V\VWHP LVDQH[SHUW UHYLHZ7KLVHQVXUHV WKDW RQO\ WKHFRQWULEXWLRQVZLWK
SRVLWLYHFRQFOXVLRQIURPUHYLHZHUVFDQEHSXEOLVKHGRQ WKHFHQWUDOJDWHZD\7KHFRQWULEXWLRQVZLWKQR
UHYLHZFDQEHSXEOLVKHGRQO\RQORFDOSRUWDOLQVWDQFHVDQGXVHUVDUHLQIRUPHGDERXWWKLVZKHQXVLQJVXFK
XQUHYLHZHGVWXG\PDWHULDOV7KHUHYLHZSURFHGXUHLQFOXGHVERWKWKHELQDU\TXHVWLRQVDVZHOODVWKHRSHQ
TXHVWLRQV7KHVWUXFWXUHRIWKHUHYLHZIRUPFDQEHORFDOL]HGE\PRGLI\LQJDQ;0/WHPSODWHILOH
7KH VHFRQG GLPHQVLRQ LV UHSUHVHQWHG E\ WKH HGXFDWLRQDO OHYHO RI WKH WDUJHW JURXS XQGHUJUDGXDWH
JUDGXDWHDGYDQFHGDQGRUFRPSOH[OHYHORIWKHWHDFKLQJPDWHULDOZKLFKLVDXVHIXOSLHFHRILQIRUPDWLRQ
IRUXVHUVDVZHOODVIRUUHYLHZHUV
7KH WKLUGGLPHQVLRQ VSHFLILHV DPXOWLSOHFKRLFH FODVVLILFDWLRQ DFFRUGLQJ WR WKH W\SHV WH[WERRNV DQG
PDQXDOV ZHEVLWHV DQG DWODVHV GLJLWDO YLGHR SUHVHQWDWLRQV DQG DQLPDWLRQV LPDJH FDVXLVWU\ HOHDUQLQJ
FRXUVHVRIXVHGDWWDFKPHQWV+HUHWKHHQXPHUDWHGVFDOHLQFOXGHVVWDWLF ILOHVIRUZHEEDVHGOHDUQLQJDV
ZHOODVLQWHUDFWLYHHOHDUQLQJFRXUVHVHQFDSVXODWHGLQWKHOHDUQLQJPDQDJHPHQWV\VWHPV/06
7KHODVWGLPHQVLRQRIWKHTXDOLW\DVVHVVPHQWV\VWHPUHSUHVHQWVDVHOIVWXG\VFRULQJPHFKDQLVPV7KLV
LV WKHXVHUV¶ IHHGEDFNDQGVKRZVZKDW WKH XVHUV WKLQNDERXW WKH XVDELOLW\RISDUWLFXODU FRQWULEXWLRQ IRU
WKHLUVHOIVWXGLHV
7KHUH LV DOVR DQ RSHQ GLVFXVVLRQ RI XVHUV DYDLODEOH RQ WKH SRUWDOV ,W LV ORFDWHG DW WKH HQG RI
FRQWULEXWLRQVDQGXVLQJLW WKHXVHUVFDQUHVSRQVH WRWKHSUHVHQWHG LQIRUPDWLRQ7KLVIXQFWLRQDOLW\RI WKH
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0())$1(7ZHESRUWDOVLVPRGHUDWHGE\WKHXVHUZLWKWKHUROHPDVWHUVEXWLWFDQEHGLVDEOHGLIWKHUHDUH
QRKXPDQUHVRXUFHVWRNHHSWKHGLVFXVVLRQSROLWHDQGSUHVHQWDEOH
4. Conclusion 
7KLV SDSHU SUHVHQWHG EDVLF LGHDV RI WKH0()$1(7 QHWZRUN DQGPDLQ IHDWXUHV RI HGXFDWLRQDO ZHE
SRUWDOV ZKLFK DUH RQH RI WKH QHWZRUNV¶ IXQGDPHQWDO RXWSXWV :HE SRUWDO LV GHVLJQHG DV HSXEOLVKLQJ
SODWIRUPZLWKWKHDLPWRVKDUHHOHFWURQLFDQGPXOWLPHGLDPDWHULDOVFUHDWHGDFURVVPHGLFDOIDFXOWLHV7KH
XQLILHGSODWIRUPLVXVHGDWWHQPHGLFDOIDFXOWLHVLQ&]HFK5HSXEOLFDQG6ORYDNLDDQGLQYROYHVRYHU
SRWHQWLDODXWKRUVWHDFKHUVRYHUSRWHQWLDOXVHUV VWXGHQWVDQGPDQ\RWKHULQWHUHVWHGXVHUV IURP
DOODURXQGWKHZRUOG/RFDOSRUWDOVDUHPDQDJHGLQGHSHQGHQWO\DQGGRQRWUHSODFHRWKHUH[LVWLQJV\VWHPV
HVWDEOLVKHGDWPHGLFDOIDFXOWLHV,QIRUPDWLRQIURPWKHVHSRUWDOV LVH[SRUWHGWRWKHFHQWUDOJDWHZD\ZKHUH
DOO WKH UHYLHZHG HGXFDWLRQDO FRQWULEXWLRQV DUH VXPPDUL]HG (GXFDWLRQDO SRUWDO SODWIRUP RIIHUV D ORW RI
XQLTXH IHDWXUHV DQG IXQFWLRQDOLWLHV WKDW ZHUH GHYHORSHG WR PHHW WKH QHHGV RI DOO SDUWLFLSDWHG PHGLFDO
IDFXOWLHV7KHSULRULW\LVJLYHQWRWKHTXDOLW\RISXEOLVKHGPDWHULDOVZKLFKPD\EH DVVHVVHGE\WKHZHOO
GHILQHG UXOHV )XUWKHU GHYHORSPHQW ZLOO EH RULHQWHG RQ LPSOHPHQWDWLRQ RI VWDQGDUGV WKDW DOORZ ZLGHU
FRRSHUDWLRQ ZLWK RWKHU WHDFKLQJ LQVWLWXWLRQV DV ZHOO DV ZLWK VLJQLILFDQW LQWHUQDWLRQDO UHSRVLWRULHV RI
UHXVDEOHOHDUQLQJREMHFWV
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